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ABSTRACT : The experiment was conducted out at the Indian Institute of Rice Research, 
Rajendranagar, Hyderabad during dry season ( Rabi ) 2013-2014 and Wet season (Kharif) 2014 
crop seasons. The objective was to establish the nature of relation between grain yield and 
yield components by partitioning the correlation co-efficients between grain yield and its 
components into direct and indirect effects by using simple correlation and path analysis. A 
correlation co-efficient and path analysis study was conducted with eleven parents and their 
24 F crosses for eleven component characters including grain yield. The correlation studies of 
these crosses showed that, grain yield per plant exhibited highly significant positive association 
with plant height, number of productive tillers per plant, panicle length, grains per panicle, and 
harvest index while days to 50 per cent flowering registered non-significant negative association 
with grain yield. 
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R ice ( Oryza sativa L.) is the prime food crop in 
the world. In India about 65 per cent of the 
population has rice as major constituent in the 
diet. Mainly because of a still growing population demand 
for rice is expected to keep increasing in the coming 
decades. About 75 per cent of the global rice volume is 


produced in the irrigated low lands. Decreasing water 
availability for agriculture threatens the productivity of 
the irrigated rice ecosystem and a way must be sought to 
save water and increase the productivity of rice. Savings 
in irrigation water and increase in water utility for high 
production would be possible, if rice is grown under 
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aerobic soil condition. However, a key component for 
the success of aerobic systems is developing appropriate 
cultivars with high yield potential and drought tolerance 
under aerobic condition. 

The studies on correlation values indicated the 
intensity and direction of character association in a crop. 
Hence, the knowledge on inter relationship of plant 
characters with seed yield and among themselves is of 
importance to the breeder for making importance in 
complex characters like grain yield, for which direct 
selection is not much effective. Hence, the association 
analysis was undertaken to determine the direction of 
selection and number of characters to be considered in 
improving the seed yield. 

Character association provides information on the 
nature and extent of association between pairs of metric 
traits and helps in selection for the improvement of the 
character. Phenotypic and genotypic correlations were 
worked out on yield and yield contributing characters in 
35 genotypes. In general, genotypic correlations were 
found to be higher than phenotypic correlations, which 
indicate that though there is strong inherent association 
between character studies, its expression is lessened due 
to influence of environment and considering the 
importance of phenotypic correlation. 


*and ** indicate significance of values at P=0.05 and 0.01, respectively; 


Research Procedure 

The study was carried out at Indian Institute of 
Rice Research, Rajendranagar, Hyderabad. The 
experimental material consisted of three lines 
(APMS6A IR79156A and IR58025A) were crossed 
with eight testers (HHZ12-Y4-DT1-Y3, RPBIO4918-205, 
HHZ12-SAL2-Y3-Y2-1, HHZ17-Y16-Y3-Y1, IR11T254, 
HHZ12-SAL2-Y3-Y2, HHZ12-SAL8-Y1-SAL1 and ABR- 
158-8 1R) during Rcibi 2013-2014. All the 24 along with 
parents of three lines and eight testers were sown in 
non-puddled and non-flooded aerobic soil, during 
Kharif 2014. The experiment was laid out in 
Randomized Block Design (RBD) with two replications 
and 35 treatments (24 hybrids +11 parents). Normal 
agronomical practices and plant protection measures 
with external inputs such as supplementary irrigation 
and fertilizers were given at appropriate time. 

Research Analysis and Reasoning 

The phenotypic and genotypic correlation co- 
efficients were estimated among the eight characters 
under aerobic conditions (Table 1). 


P- Phenotypic level; G- Genotypic level 


fable 1 : Estimates of phenotypic (P) and genotypic (G) correlation co-efficient analysis of yield and yield contributing characters in rice 




Days to 50% 
flowering 

Plant height 
(cm) 

No. of 

Panicle 

No. of 

Biomass 

(g) 

Harvest 

Grain 

Characters 


productive 

tillers/plant 

length 

(cm) 

grains per 
panicle 

index 

(%) 

yield/plant 

(g) 


p 

1.0000 

-0.3890 ** 

-0.1179 

-0.3904 ** 

-0.2020 

0.1758 

-0.2024 

-0.0812 

Days to 50% flowering 

G 

1.0000 

-0.5002** 

-0.1588 

-0.4334** 

-0.2456* 

0.2143 

-0.2321* 

-0.0911 


P 


1.0000 

0.1965 

0.4596 ** 

0.2079 

-0.0100 

0.2205 

0.3268* 

Plant height (cm) 

G 


1.0000 

0.2187 

0.4950** 

0.2712* 

0.0625 

0.2223 

0.3681** 

Number of productive 

P 



1.0000 

0.3649 ** 

0.3501 ** 

0.0602 

0.1840 

0.3633** 

tillers/plant 

G 



1.0000 

0.4325** 

0.4106** 

0.0954 

0.2569* 

0.4421** 


P 




1.0000 

0.6898 ** 

0.2048 

0.1555 

0.4711** 

Panicle length(cm) 

G 




1.0000 

0.8576** 

0.3277** 

0.1720 

0.5796** 


P 





1.0000 

0.2835 * 

0.1510 

0.5323** 

Number of grains/panicle 

G 





1.0000 

0.3897** 

0.1707 

0.6327** 


P 






1.0000 

-0.7266** 

0.0853 

Biomass (g) 

G 






1.0000 

-0.6784** 

0.0874 


P 







1.0000 

0.6093** 

Harvest index (%) 

G 







1.0000 

0.6701** 
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Correlation between grain yield and its 
components: 

Grain yield per plant : 

Phenotypic correlations revealed that grain yield per 
plant had significant positive association with plant height 
(0.3268), number of productive tillers per plant (0.3633), 
number of grains per panicle (0.5796), panicle length 
(0.4711) and harvest index (0.6093). Non-significant 
positive association with biomass (0.0853) and this trait 
showed negative and non-significant with days to 
flowering (Table 1). 

Grain yield per plant showed positive significant 
association with plant height, number of productive tillers 
per plant, number of filled grains per panicle. This 
indicated that all these characters were important for yield 
improvement. Similar kind of association was revealed 
by Krishna et al. (2008) and Fiyaz et al. (2011) for plant 
height, Fiyaz et al. (2011) and Babu et al. (2012) for 
number of productive tillers per plant, Padmaja et al. 
(2011) and Haider et al. (20 1 2) for number of filled grains 
per panicle. Hence, these characters could be considered 
as criteria for selection for higher yield as these were 
mutually and directly associated with grain yield. 

Inter correlation among yield components : 

Days to 50 per cent flowering : 

The days to 50 per cent flowering recorded a non- 
significant negative phenotypic correlation with grain yield 
per plant (-0.0812) and positive and non-significant 
correlation with biomass (0. 1758). The characters, plant 
height (-0.3890), panicle length (-0.3904) showed 
negative significant association. Number of productive 
tillers per plant (-0. 1179), number of grains per panicle (- 
0.2020) and harvest index (-0.2024) showed negative and 
non-significant association. The similar results were 
reported by Genetic Seyoum et al. (2012) for grain yield, 
Venkanna et al. (2014) for plant height and panicle length, 
Nikhil et al. (2014) for harvest index and biomass, Pan war 
and Ali (2007) for number of grains per panicle, Sharma 
and Sharma (2007) for number of reproductive tillers per 
plant (Table 1). 

Plant height : 

The plant height registered a significant positive 
phenotypic correlation with grain yield per plant (0.3268) 
and panicle length (0.4596) where as it is positive and 
non-significant correlation with number of productive 
tillers per plant (0.1965), number of grains per panicle 


(0.2079) and harvest index. It had negative and non- 
significant correlation with biomass (-0.0100) (Table 1). 
The similar results were reported by Gopikannan and 
Ganesh (2013) for grain yield and panicle length, 
Eradasappa et al. (2007) for number of reproductive 
tillers and grains per panicle. 

Number of productive tillers per plant : 

Number of productive tillers per plant exhibited 
significant positive phenotypic correlation with grain yield 
per plant (0.3633), number of grains per panicle (0.3501) 
and panicle length (0.3649). It exhibited positive and 
non- significant correlation with biomass (0.0602) and 
harvest index (0.1840) (Table 1). The similar result 
was reported by Eradasappa et al. (2007) for grain 
yield per plant and number of grains per panicle, 
Padmaja et al. (2011) for panicle length, Nikhil et al. 
(2014) for biomass and harvest index. 

Panicle length : 

Panicle length registered significant positive 
phenotypic correlation with number of grains per panicle 
(0.6898) and grain yield per plant (0.4711) and non- 
significant positive with biomass (0.2048) and harvest 
index (0. 1555) (Table 1). The similar result was reported 
by Chandra et al. (2009) for grain yield and number of 
grains per panicle. 

Number of grains per panicle : 

Number of filled grains per panicle exhibited a 
significant positive phenotypic correlation with grain yield 
per plant (0.5323) and biomass (0.2835) and positive non- 
significant with harvest index (Table 1). The similar results 
were reported by Padmaja et al. (2011) for grain yield 
per plant, Venkanna et al. (2014) for biomass. 

Biomass : 

Biomass exhibited a positive non-significant 
phenotypic correlation with grain yield per plant (0.3540) 
and negative and significant correlation with harvest index 
(Table 1). The similar result were reported by Dwivedi 
et al. (2012) for harvest index. 

Harvest index : 

Harvest index exhibited significant positive 
phenotypic correlation with grain yield per plant 
(0.6093) and similar results reported by Dwivedi et 
al. (2012). 
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Path co-efficient analysis : 

Correlation gives only the relation between two 
variables whereas path co-efficient analysis allows 
separation of the direct effect and their indirect effects 
through other attributes by partitioning the correlations 
(Wright, 1921). Hence, this objective was undertaken in 
the present investigation. 

Based on the data recorded on the genotypes in the 
present investigation, the genotypic and phenotypic 
correlations were estimated to determine direct and 
indirect effects of yield and yield contributing characters. 

As discussed in character association based on the 
importance of phenotypic effects the present results of 
phenotypic path co-efficient of yield and yield contributing 
characters discussed here under which are presented in 
Table 2. 

Days to 50 per cent flowering : 

The days to 50 per cent flowering had direct 
phenotypic positive effect (0.0280) on grain yield. Positive 
low level of indirect effect was exerted on grain yield 
per plant by days to 50 per cent flowering through spikelet 
fertility and biomass. Days to 50 per cent flowering had 


indirect negative effect on grain yield through plant height, 
number of productive tillers/ plant, panicle length, number 
of grains/ panicle. Similar result of direct positive effect 
of days to 50 per cent flowering on grain yield per plant 
was reported by Genetic Seyoum et al. (2012), Kumar 
and Senapathi (2013); Nikhil et al. (2014) and Kumar 
and Saravanan (2012) for biomass. 

Plant height : 

Plant height had phenotypic positive direct effect on 
grain yield per plant (0.0280). In direct positive influence 
of plant height on grain yield was observed through number 
of productive tillers per plant (0.0055), number of filled 
grains per panicle (0.0058), panicle length (0.0128) and 
harvest index (0.0062). The similar results were reported 
by Selvaraj et al. (2011); Bhadru et al. (2012) and 
Venkanna et al. (2014). 

Number of productive tillers per plant : 

Productive tillers per plant which exhibited a 
phenotypic positive direct effect on grain yield per plant 
(0.0425). Positive low level of indirect effect was exerted 
on grain yield per plant by number of productive tillers 


fable 2 : Estimates of phenotypic (P) and genotypic (G) path co-efficient analysis of yield and yield contributing characters in rice 


Characters 


Days to 
50% 

flowering 

Plant 

height 

(cm) 

No. of 
productive 
tillers/plant 

Panicle 

length 

(cm) 

No. of 
grains 
per 

panicle 

Spikelet 

fertility 

(%) 

Biomass 

(g) 

Harvest 

index 

(%) 

Grain 

yield/plant 

(g) 


p 

0.0280 

-0.0109 

-0.0033 

-0.0109 

-0.0057 

0.0072 

0.0049 

-0.0057 

-0.0812 

Days to 50% flowering 


G 

0.0264 

-0.0132 

-0.0042 

-0.0114 

-0.0065 

0.0083 

0.0056 

-0.0061 

-0.0911 


P 

-0.0109 

0.0280 

0.0055 

0.0128 

0.0058 

-0.0090 

-0.0003 

0.0062 

0.3268 ** 

Plant height(cm) 


G 

-0.0007 

0.0013 

0.0003 

0.0007 

0.0004 

-0.0004 

0.0001 

0.0003 

0.3681** 

Number of productive 

P 

-0.0050 

0.0083 

0.0425 

0.0155 

0.0149 

-0.0152 

0.0026 

0.0078 

0.3633 ** 

tillers / plant 

G 

-0.0001 

0.0001 

0.0006 

0.0003 

0.0003 

-0.0003 

0.0001 

0.0002 

0.4421** 


P 

-0.0193 

0.0227 

0.0180 

0.0493 

0.0340 

-0.0273 

0.0101 

0.0077 

0.4711** 

Panicle length (cm) 


G 

-0.0354 

0.0405 

0.0354 

0.0818 

0.0701 

-0.0497 

0.0268 

0.0141 

0.5796 ** 

Number of 

P 

0.0036 

-0.0037 

-0.0063 

-0.0124 

-0.0180 

0.0084 

-0.0051 

-0.0027 

0.5323 ** 

grains/panicle 

G 

0.0029 

-0.0032 

-0.0049 

-0.0101 

-0.0118 

0.0064 

-0.0046 

-0.0020 

0.6327** 


P 

0.0122 

-0.0153 

-0.0171 

-0.0263 

-0.0222 

0.0476 

-0.0099 

-0.0047 

-0.3540** 

Spikelet fertility (%) 


G 

0.0157 

-0.0142 

-0.0200 

-0.0302 

-0.0270 

0.0496 

-0.0132 

-0.0053 

-0.3878** 


P 

0.1935 

-0.0110 

0.0663 

0.2254 

0.3119 

-0.2282 

1.1004 

-0.7995 

0.0853 

Biomass(g) 


G 

0.2090 

0.0610 

0.0930 

0.3197 

0.3801 

-0.2592 

0.9754 

-0.6617 

0.0874 


P 

-0.2834 

0.3088 

0.2577 

0.2177 

0.2114 

-0.1374 

-1.0174 

1.4002 

0.6093** 

Harvest index (%) 



G 

-0.3089 

0.2958 

0.3418 

0.2289 

0.2271 

-0.1426 

-0.9028 

1.3308 

0.6701** | 


* and ** indicate significance of values at P=0.05 and 0.01, respectively; P- Phenotypic level; G- Genotypic level 


Adv. Res. J. Crop Improv.; 7(1) June, 2016 : 40-45 
Hind Agricultural Research and Training Institute 


43 





TRAITS & PATH ANALYSIS CO-EFFICIENT FOR GRAIN YIELD & OTHER COMPONENTS IN DIRECT SEEDED AEROBIC RICE 


per plant through plant height (0.0083), panicle length 
(0.0155), and number of filled grain per panicle (0.0149), 
biomass (0.0026) and harvest index (0.0078). Number 
of productive tillers per plant had indirect negative effect 
on grain yield through days to 50 per cent flowering and 
spikelet fertility. These results are in agreement with the 
earlier reports of B abu et al. (20 1 2) ; Kumar and Senapathi 
(2013); Naseem et al. (2014) and Rao et al. (2014) . 

Panicle length (cm) : 

Panicle length had direct positive phenotypic effect 
(0.0493) on grain yield per plant and the correlation was 
positive. Positive low level of indirect effect was exerted 
on grain yield per plant by panicle length through plant 
height (0.0227), number of productive tillers per plant 
(0.0180), number of filled grains per panicle (0.0340), 
biomass (0.0101) and harvest index (0.0077). Panicle 
length had indirect negative effect on grain yield through 
days to 50 per cent flowering and spikelet fertility. Positive 
direct effect of panicle length on yield in the present study 
is in conformity with the results of Chakraborty et al. 
(2010); Selvaraj et al. (2011); Bhadru et al. (2012) and 
Venkanna et al. (2014). 

Number of grains per panicle : 

Number of grains per panicle had direct phenotypic 
negative effect (-0.01 80) on grain yield per plant. Indirect 
positive influence of number of grains per panicle on grain 
yield was observed through spikelet fertility and indirect 
negative influence through plant height, number of 
productive tillers, panicle length, biomass, harvest index. 
Yadav et al. (2010); Selvaraj et al. (2011); Naseem et 
al. (2014) and Rao et al. (2014) reported positive direct 
effect of number of filled grains per panicle on grain 
yield per plant. 

Spikelet fertility 

Spikelet fertility showed direct positive phenotypic 
effect (0.0476) on grain yield per plant. Spikelet fertility 
exhibited positive indirect effect on grain yield through 
days to 50 per cent flowering. Indirect negative influence 
of spikelet fertility on grain yield was observed through 
plant height, number of productive tillers, panicle length, 
number of grains per panicle biomass, harvest index. 
Similar to present results Fiyaz et al. (2011); Padmaja et 
al. (2011); Basavaraja etal. (2011); Sharma etal. (2012) 
and Hasan et al. (20 13) also reported positive direct effect 
of spikelet fertility on grain yield per plant. 


Biomass : 

Biomass showed direct positive phenotypic effect 
(1.1004) on grain yield per plant. Biomass exhibited 
positive indirect effect on grain yield through days to 50 
per cent flowering, number of productive tillers per plant, 
panicle length, number of grains per panicle, indirect 
negative influence of spikelet fertility on grain yield was 
observed through plant height and harvest index. Similarly 
Dwivedi et al. (2012); Fiyaz et al. (2011); Nikhil et al. 
(2014); Venkanna et al. (2014); Panwar and Ali (2007) 
and Reddy et al. (2008) also reported positive direct 
effect of biomass on grain yield per plant. 

Harvest index : 

Harvest index had high direct phenotypic positive 
effect (1.4002) on grain yield per plant. Indirect 
positive influence of harvest index on grain yield was 
observed through plant height, number of reproductive 
tillers, panicle length, grains per panicle and indirect 
negative influence through days to 50 per cent 
flowering, spikelet fertility and biomass. Similar results 
were reported by Dwivedi et al. (2012); Nikhil et al. 
(2014) and Fiyaz et al. (2011). 

Conclusion : 

A critical analysis of both character association 
and path analysis is among the yield components were 
investigated, number of grains per panicle, harvest 
index and biomass are important, as the correlation 
co-efficients as well as the direct effects were high. 
Another important character to be considered 
simultaneously for high yield is the panicle length, 
however, length of panicle always never yields higher 
because of loosely packed spikelets and selection 
should be for compact and dense spikelets. 

Literature Cited 

Babu, R.V., Shreya, K., Dangi, K.S., Usharani, G. and Shankar, 
A.S. (2012). Correlation and path analysis studies in 
popular rice hybrids of India. Internat. J. Sclent. & Res. 
Public., 2 (3): 1-5. 

Basavaraja, T., Gangaprasad, S., Kumar, B.M.D. and Hittlamani, 
S. (2011). Correlation and path analysis of yield and yield 
attributes in local rice cultivars ( Oryza sativa L.). Electro. 
J. Plant Breed., 2(4): 523-526. 

Bhadru, D., Reddy, D.L. and Ramesha, M.S. (2012). Correlation 
and path analysis of yield and yield components in hybrid 


44 


Adv. Res. J. Crop Improv.; 7(1) June, 2016 : 40-45 
Hind Agricultural Research and Training Institute 



PRIYANKA et al, 


rice ( Oryza sativa L.). Agric. Sci. Digest ., 32 (3): 199 - 203. 

Chakraborty, S., Das, P. K., Guha, B., Sarmah, K. K. and Barman, 

B. (2010). Quantitative genetic analysis for yield and yield 
components in Boro rice ( Oryza sativa L.). Notulae 
Scientia Biologicae, 2(1): 117-20. 

Chandra, B.S., Reddy, T.D., Ansari, N. A. and Kumar, S.S. (2009). 
Correlation and path co-efficient analysis for yield and 
yield components in rice ( Oryza sativa L.). Agric. Sci. 
Digest., 29(1): 45-47. 

Dwivedi, D.K., Kumar, A. A., Mishra, V.K. and Dwivedi, S. 
(2012). Phenotypic correlation and path co-efficient 
analysis in rice ( Oryza sativa L.) introgression lines under 
drought and controlled conditions. Internat. J. Carr. Res., 
4 (07) : 007-012. 

Eradasappa, E., Nadarajan, N„ Ganapathy, K.N., Shanthala, J. 
and Satish, R.G. (2007). Correlation and path analysis for 
yield and its attributing traits in rice (Oryza sativa L.). 
Crop Res., 34(1&2): 156-159. 

Fiyaz,A., Ramya, R., Chikkalingaiah, K.T., Ajay, B.C.,Gireesh, 

C. and Kulkarni, R.S. (2011). Genetic variability, correlation 
and path co-efficient analysis studies in rice ( Oryza sativa 
L.) under alkaline soil condition. Electro. J. Plant Breed., 
2 (4): 531-537. 

Genetic, Seyoum, M., Alamerew, S. and Kassahun, Bantte 
(2012). Genetic variability, heritability, correlation co- 
efficient and path analysis for yield and yield related traits 
in upland rice (Oryza sativa L.). J. Plant Sci., 7(1): 13-22. 

Gopikannan, M. and Ganesh, S.K. (2013). Inter-relationship 
and path analysis in rice (Oryza sativa L.) under sodicity. 
Indian J. Sci.& Technol., 6 (9): 5223-5227 . 

Haider, Z., Khan, A.S. and Samta, Zia, S. (2012). Correlation 
and path co-efficient analysis of yield components in rice 
(Oryza sativa L.) under simulated drought stress 
condition. American-Eurasian J. Agric. & Environ. Sci., 
12(1): 100-104. 

Hasan, M.U., Kulsum, M.J., Akter, A., Masuduzzaman, A.S.M. 
and Ramesha, M.S. (2013). Genetic variability and 
character association for agronomic traits in hybrid rice 
(Oryza sativa L.). Bangladesh J. Plant Breed. & Genet., 
24 (1): 45-51. 

Krishna, L., Raju, Ch.D. and Raju, Ch.S. (2008). Genetic 
variability and correlation in yield and grain quality 
characters of rice germplasm. Andhra Agric. J., 55 (3): 
276- 279. 

Kumar, A. and Senapati, B.K. (2013). Genetic parameters and 
association studies for important quantitative traits in 
advanced lines of Sambamahsuri derivatives. J. Crop & 


Weed., 9(1): 156-160. 

Kumar, P.S. and Saravanan, K. (2012). Genetic variability, 
correlation and path analysis in rice (Oryza sativa L.). 
Internat. J. Cun: Res., 4 (9): 82-85. 

Naseem, I., Khan, A.S. and Akhter, M. (2014). Correlation and 
path co-efficient studies of some yield related traits in 
rice (Oryza sativa L.). Internat. J. Scient. & Res. Public., 
4(4): 1-5. 

Nikhil, B.S.K., Rangare, N.R. and Saidaiah, P. (2014). Correlation 
and path analysis in rice (Oryza sativa L.). National Acad. 
Agric. Sci., 32 (1) : 2. 

Padmaja, D., Radhika, K, Subba Rao, L.V. and Padma, V. (2011). 
Correlation and path analysis in rice germplasm. Oryza, 
48(1): 69-72. 

Panwar, L.L. and Ali, M. (2007). Correlation and path analysis 
of yield and yield components in transplanted rice. Oryza, 
44(2): 155-120. 

Rao, V.T., Mohan, Y.C., Bhadru, D., Bharathi, D. and Venkanna, 
V. (2014). Genetic variability and association analysis in 
rice. Internat. J. Appl. Biol. & Pharmac. Technol., 5 (2): 
63-65. 

Reddy, M.Y., Yadav, S.C., Reddy, B.S., Lavanya, G.R. and Babu, 
G.S. (2008). Character association and component analysis 
in rice. Oryza, 45 (3): 239-241. 

Selvaraj, C. I., Nagarajan, P, Thiyagarajan, K., Bharathi, M. 
and Rabindran, R. (201 1). Genetic parameters of variability, 
correlation and path co-efficient studies for grain yield 
andother yield attributes among rice blast disease 
resistant genotypes of rice (Oryza sativa L.). African J. 
Biotechnol., 10 (17): 3 322-334. 

Sharma, A. K. and Sharma, R. N. (2007). Genetic variability and 
character association in early maturing rice. Oryza , 44 
(4): 300-303. 

Sharma, R., Singh, D., Kaushik, R.P and Pandey, D.P (2012). 
Correlation and path analysis for grain yield and its 
component traits in rice. Oryza, 49 (3): 215-218. 

Venkanna, V., Rao, M.V.B., Raju, CH.S., Rao.V.T. and Lingaiah, 
N. (2014). Association analysis of F, generation in rice 
( Oryza sativa L.). Internat. J. Pure Appl. Biosci., 2 (2): 
278-283. 

Wright, S. (1921). Correlation and causation. J. Agric. Res., 20 
: 557-585. 

Yadav, S.K., Babu, G.S., Pandey, P. and Kumar, B. (2010). 
Assessment of genetic variability, correlation and path 
association in rice (Oryza sativa L.). J. Biosci., 18 : 1-8. 

th 

Year 


7 

★★★★★of Excellence ★★★★★ 


Adv. Res. J. Crop Improv.; 7(1) June, 2016 : 40-45 
Hind Agricultural Research and Training Institute 


45 



